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SHMS  Detector Stack

Nominal SHMS Lead Glass
Calorimeter sizes:

Effective Area (cm2) 120x130

Thickness (Rad. L.) ~20

Beam envelope at the back
of calorimeter

Position and dimensions of the calorimeter
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PRESHOWER:

Number of blocks 28

Blocks from SOS

Block size (cm3) 10x10x70

Lead Glass type TF-1

Thickness (Rad.L.) 3.6

SHOWER:

Number of blocks 224

Blocks from HERMES

Block size (cm3) 9x9x50

Lead Glass type F-101

Thickness (Rad.L.) 18.0

CALORIMETER:

Number of channels 252

Effective Area (cm2) 116x134

Thickness (Rad.L.) 21.6

Lead Glass:

Radiation Length (cm):

TF-1 2.74

F-1 2.78

Density (g/cm3) 3.86

Refractive Index 1.65

PRESHOWER

SHOWER

Construction of the calorimeter
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 240 HERMES calorimeter modules moved to Jlab.
 February’08.

 General revision of HERMES modules.
(No any visible damage during transportation !)

March-May’08

 Quantum Efficiency studies on 7 randomly selected  
PMT’s from HERMES modules.

May-July’08

 Attenuation length studies on 10 blocks from HERMES 
calorimeter.

May-July’08

 Quantum Efficiency studies on 2 new XP3461 type 
PMT’s.

May-July’08

What is done for now
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Block arrangement

Block selection in HERMES

The less radiated blocks in the center of 
SHMS calorimeter
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HERMES Modules in e-building
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HERMES module construction

• F101 type lead glass blocks

• Block dimensions 9 cm × 9 cm × 50 cm

• Module length including PMT+HV base housing 29.5 inch   

• Wrapped with 50 μm thick  aluminized mylar, covered with 125 
μm thick tedlar
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HERMES module construction

• Aluminum PMT housing mounted on flange glued to the block

• The flange made of titanium to match F101 thermal expansion
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HERMES module construction

• Ø7.5 cm XP3461 PMT glued to block with SILGARD-184 (N=1.41)

• 1.5 mm thick μ-metal magnetic shield and 2 layers of teflon for 
electrical insulation of the PMT
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HERMES HV Divider 

• Surface mounted HV divider, operated at negative HV 1.3 - 1.6 kV

• Divider pin-to-pin soldered to PMT, no socket, hard to replace if 
any problem
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• Readily provided by Carl Zorn

• Wave-length scan from 200 to 700 nm in 10 nm steps

• 2 measurements, with and without lead glass

Set-up for lead glass optical studies
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HERMES blocks transmittance 

• 10% shift between the two measurements, not explained.

• The spread could be due to density and position variations
when measured.
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HERMES, 1994,
not radiated

JLab, 2008



(Difference in BigCal TF-1  and  HERMES  F101  blocks)

• 5 days UV radiated , λ = 200 – 400 nm

• Strong curing effect on TF-1, almost no effect on F101

• 2 krad dose radiation degrades transmittance of F101 blocks by less than 1% 

• F101 ~50 times less sensitive to radiation damage than TF-1

UV curing test

August 2008 13Hall C Collaboration Meeting

9 cm F101 Lead Glass Transmission



• Blue LED light, 470 nm, fixed intensity

• Little photocathode degradation

New XP3461/B

HERMES PMTs

PMT QE tests
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What we know so far, what is accomplished

• 10 tested blocks from HERMES have good transmittance.

• 7 tested HERMES PMTs have good Quantum Efficiency, close to 
brand new XP3461/B.

• In HERMES PMTs were operated at HV ≤ 1.8 kV (gain ~1x106,  good  
for 5-10 GeV energy range).

• HERMES PMTs and HV bases have been successfully tested for up to 
HV ~2.4 kV.

• HERMES never changed any PMT, HV base or block during its 
operation. Technically this was impossible.

• We are close to have final design for Shower and Preshower parts. 

Summary
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Upcoming works

• Check HERMES modules under cosmics

• Find a documentation on HERMES HV bases, or recover information
from the bases on hand

• Because we can not change a PMT or an HV base in the Shower 
part during operation (if we keep HERMES blocks as they are), 
consider an option to replace a whole module (the “brick wall” 
arrangement?)

• Finalize design for Shower and Preshower Parts (taking into account 
the support structure in detector hut)

• Compile the list of materials for block refurbishment, to be ordered 
if finances are available

• Select the best modules for SHMS Preshower

o Block transmission measurements

o PMT QE and gain tests

Summary (continued)
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SHMS Preshower
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PMT Gain and QE tests: example spe peak

(PMT #0176 from HERMES block #528, HV=2.0 kV)

• SPE peak  78 – 48 ≈ 30 chan (pedestal subtracted)

• PMT Gain: G ~ 4×106August 2008 22Hall C Collaboration Meeting



PMT Gain and QE tests: old PMT versus new PMT 

HERMES  PMT # 0176 New PMT XP3461B #861

Single photo-
electron peak

~ 20 photo-
electron  peak

• At a given light intensity the Number of  photoelectrons 
Npe = (A-ped)/spe .

• Quantum Efficiency of this particular PMT from                      
HERMES calorimeter is as good as of new XP3461B.

(Comparation of HERMES PMT with new XP3461B PMT)
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• LED stability and data reproduction have been tested.

• Light intensity before and after measurements is nearly constant.

Time Interval of QE 
measurements

PMT Gain and QE tests: LED Stability test
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SHMS Calorimeter: Preshower + Shower

Top view Side viewFront view
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Photonis XP3461 Radiant Sensitivity
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• PMT gains obtained by means of spe measurements

• HERMES operated in low gain range, 1.28 ≤ HV ≤ 1.64 kV

PMT Gain measurements 
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New 3461/B PMTs

HERMES PMTs
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• PMT gains obtained by means of spe measurements

• HERMES operated in low gain range, 1.28 ≤ HV ≤ 1.64 kV

PMT Gain measurements 
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New 3461/B PMTs

HERMES PMTs


